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Abstract

In this paper, we study some new types of soft separation axioms called soft
strongly b* — separation axioms. We show that, the properties of soft strongly
b* —T; space (i =0, 1,2) are soft topological properties under the bijection, soft
irresolute and soft continuous mapping. Furthermore, the property of being soft
strongly b* — regular and soft strongly b* — normal are soft topological properties
under bijection, soft continuous functions. Moreover, their relationships with
existing spaces are studied.

Keywords: soft strongly b* —closed set, soft strongly b* —open set, soft strongly
b* — T; space, soft strongly b* — regular, soft strongly b* — normal.
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1. Introduction and Preliminaries

In 1999, Molodtsov [1], instigated the concept of soft set as a new mathematical tool
to deal with uncertainties problems in different fields of science. In [2] and [3] defined soft
generalized closed and open sets and soft continuous mappings in soft closure in soft
topological spaces. I. Arockiarani and A. Arokialancy [4] defined soft § —open sets and
continued to study weak forms of soft open sets in soft topological space.

Later, Akdag and Ozkan [5, 6] defined soft a-open and introduced soft a-separation
axioms. In [7-10] the soft and Simply b-open are studied, A. Poongothai, R. Parimelazhagan
defined sb*-separation axioms [11]. Hameed, S. Z., Hussein, A. K [12] defined the soft
bc —open set. The soft b* — closed are studied by Hameed, Saif Z., Fayza lbrahem, and
Essam El-Seidy [13]. The soft b* —continuous and soft strongly b* —closed sets and soft
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strongly b* —continuous functions are studied by Hameed, Saif Z., Abdelaziz E. Radwan,
and Essam EI-Seidy [14] and [15]. In this paper, we define soft b* —separation axioms. The
properties and relationships of the concept are discussed in detail. With help of
counterexamples, we show the non-coincidence of these various types of separation axiom.

Definition 1.1: [1] Let Z be an initial universe set and E be a set of parameters. Let P(Z)
denote the power set of Z, and A be a non-empty subset of E. A pair (S, A) is called a soft set
over Z. Where S is a mapping given by S: A - P(Z). In what follows we denote by SS(Z, A)
the family of all soft sets over Z.

Definition 1.2: [16] The soft set (S, A) € SS(Z, A), where S(c) = @, for every ¢ € A is
called A-null soft set of SS(Z,A) and denoted by @. The soft set (S,4) € SS(Z, A),
where S(c) = Z, for every c € A is called the A-absolute soft set of SS(Z,A) and denoted
by Z.

Definition 1.3: [16] For two sets (P, A), (S,B) € SS(Z, A), we say that (P, A) is a soft subset
of (S, B) denoted by (P, A) < (S,B), if

(1) A S B.

(2) P(e) < S(e), Ve € A.

In this case, (P, A) is said to be a soft superset of (S, B), if (S, B) is a soft subset of (P, A),
(5,B) 2 (P,A).

Definition 1.4: [17] Let (P, A) be a soft set over Z and z € Z. We say that z € (P, A) read as z
belongs to the soft set (P, A) whenever z € P (e) for all e €A. The soft set (P, A) over Z such
that P (e) = { z }Vve € A is called singleton soft point and denoted by z, or (z, A).

Definition 1.5: [17] Let T be a collection of soft sets over Z, then T is said to be soft
topological space on Z if

(1) @ and Z belong to T.

(2) The union of any subcollection of soft sets of T belongs to T.

(3) The intersection of any two soft sets in T belongs to T.

It is denoted by (Z,T,A) and briefly Z.

Definition 1.6: [17] Let (Z, T, A) be a soft space over Z, then the members of T are said to
be soft open sets in T.

Definition 1.7: [17] Let (Z, T, A) be a soft space over Z. A soft set (P, A) over Z is said to
be a soft closed set in Z, if its relative complement (P, A)’ belongs to T.

Definition 1.8: [18] Let (Z, T, A) be a soft topological space and (P, A) €SS(Z, A). Then
(1) The soft closure of (P, A) is the soft set
cl(P,A) =n{(L,A):(LA) TP A c (LA}
(2) The soft interior of (P, A) is the soft set
int(P,A) = U{(H,A): (H,A) €T, (HA) < (P,A))}.

Definition 1.9: [4, 5, 7, 19] A soft set (S, A) of a soft topological space (Z, T,A) is said to be
(1) soft a- open if (S, 4) c int(cl(int((S, 4)))).

(2) soft preopen if (S, 4) c int(cl((S, 4))).

(3) soft semi - open if (S, 4) c cl(int((S, 4))).

(4) soft p-open if (S, A) c cl(int(cl((S, A)))).
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(5) soft b —open if (S, 4) c int(cl((S,A4))) U cl(int((S, A)))).

Definition 1.10: [20] A soft set (P,A) is called soft w —closed if cl(P,A) < (S, A)
whenever (P,A) € (S,A) and (S,A) is soft semi-open set in Z. The relative
complement of (P, A) is called soft w —openin Z.

Definition 1.11: [6] A soft topological space (Z, T, A) is said to be:

(1) Soft a-To space if for each pair of distinct points in Z, there is an sa —open set
containing one of the points but not the other.

(2) Soft a -T; space if for each pair of distinct points z and ¢ of Z, there exists s —open sets
(P,A) and (S, A) containing z and c respectively such that ¢ ¢ (P,A) and z ¢ (S, A) .

(3) Soft a-T, space if for each pair of distinct points z and ¢ of Z, there exist disjoint
sa —open sets (P, A) and (S, A) containing z and c respectively.

Definition 1.12: [9] Let (Z, T, A) be a soft topological space and z, ¢ € Z such that z # c.
Then, (Z, T, A) is called a soft b-T, space if there exist soft b-open sets (P, A) and (S, A) such
that either z € (P, A) and ¢ ¢ (P, A) or c € (S, A) and z € (S, A).

Definition 1.13: [9] Let (Z, T, A) be a soft topological space and z, ¢ € Z such that z # c.
Then, (Z, T, A) is called soft b-T; space if there exist soft b-open sets (P, A) and (S, A) such
that z € (P, A) and c ¢ (P, A) and c € (S, A) and z € (S, A).

Definition 1.14: [9] Let (Z, T, A) be a soft topological space and z,c € Z such that z # c¢. Then
(Z, T, A) is called a soft b —Hausdorff space or soft b-T, space if there exist soft b-open (P, A)
and (S, A) such that z € (P, A), c € (S, 4) and (P, A)N(S, A) =9

Definition 1.15: [15] A soft set (P, A) of a soft topological space(Z, T, A) is called a soft
strongly b* —closed (briefly sSb* —closed) if cl(int(P,A)) < (S,A), whenever (P,A) C
(5,A) and (S, A) is soft b —open. The complement of a soft strongly b* —closed set is called
soft strongly b* —open set. The family of all soft strongly b* —open sets denoted by
sSb*0S(2).

Theorem 1.16: [15] The following statements are true in general.
(i) Every soft open is soft strongly b* —open.

(if) Every soft @ —open is soft strongly b* —open.

(i) Every soft strongly b* —open set is soft b —open.

(iv) Every soft w —open is soft strongly b* —open.

Definition 1.17: [15] Let (Z, T, A) be a soft topological space. A subset (S,4A) € Z is
called a sSb* —neighourhood (briefly sSb* —nbd) of a point z € Z if there exists an
sSb* —open set (P, A) such that z € (P,A) < (S, A).

Definition 1.18: [15] Let (0, A) be a soft subset of Z. Then
sSb*int(0,A) =U {(H,A) : (H,A) is a soft strongly b* — open set and (H,A) c (0, A)}.

Definition 1.19: [15] Let (H, A) be a soft subset of a soft space Z. Then the soft strongly
b* —closure of (H,A) is defined as the intersection of all soft strongly b* —closed set
containing (H, A), that is

sSb*cl(H,A) =n {(P,A) : (P,A) is a soft strongly b* — closed set and (H,A) c (P,A)}.
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Definition 1.20: [15] A soft mapping f: Z — D, from soft topological space (Z, T, A) into soft
topological space (D,Q,K), is said to be soft strongly b* —continuous (briefly
sSb* —continuous) if the inverse image of every soft open set in D is a soft strongly b* —open
setin Z.

Definition 1.21: [15] A soft mapping f:Z — D is said to be soft strongly b* —irresolute
(briefly sSb* —irresolute) if the inverse image of every soft b* —closed set in D is a soft
strongly b* —closed set in Z.

2. Soft strongly b* —separation axioms

In this section, we introduce the concept of some soft separation axioms such as the soft
strongly b* — T, soft strongly b* — T, soft strongly b* — T, , soft strongly b* — T; and soft
strongly b* — T, axioms. Moreover, we give some of their properties and the relations
between these concepts.

Definition 2.1: A soft topological space Z is said to be soft strongly b* — T, space if for every
pair of distinct points z and ¢ of Z, there exists a soft strongly b* —open set (S, A) such that
z€(S,A)andc & (S,A)orc € (S,A)and z & (S, A).

Corollary 2.2: (i) Every soft strongly b* — T, space is soft b — T,- space.

(ii) Every soft @ — T, space is soft strongly b* — T, space.

(iii) Every soft w — T, space is soft strongly b* — T, space.

(iv) Every soft T, — space is soft strongly b* — T, space.

Proof. (i) Suppose that Z be a soft strongly b* — T,y space. Let z and ¢ be any two distinct
points in Z. Then there exists a soft strongly b* —open set (L, A) such that z € (L,A) and
c¢& (L,A) orce(LA)and z ¢ (L,A). By Theorem 1.14 (iii), (L,A) is a soft b —open set
suchthatz € (L,A)and c & (L,A)orc € (L,A) and z & (L, A). Thus Z is soft b — T, space.
(i1) Let Z be a soft « — T, space. Let z and ¢ be any two distinct points in Z. Then there exists
a sa —open set (S, A) such that z € (S,A) and c & (S5,4) or c € (S§,4) and z & (S,A). By
Theorem 1.14 (ii), (S, A) is a soft strongly b* —open set such that z € (S, 4) and ¢ & (S, A) or
c€(S,A)andz ¢ (S,A). Thus Z is soft strongly b* — T, space.

(iii) and (iv) The proof is similar to the proof of (ii).

Theorem 2.3: Every soft subspace of a soft strongly b* — T, space is soft strongly b* — T,
space.

Proof. Let D be a soft subspace of a soft strongly b* — T, space. Let z,c¢ be two distinct
points of D, as D € Z. Then there exists a soft strongly b* —open set (P,A) such that
z€ (H,A) but c ¢ (H,A) since Z is soft b* — T, space. Then (H,A) n D is soft strongly
b* —open set in D which contains z but does not contain c. Hance D is soft strongly b* — T,
space.

Definition 2.4: A soft topological space Z is said to be soft strongly b* — T; space if for every
pair of distinct points z and c in Z, there exists a soft strongly b* —open sets (P, A) and (L, A)
suchthatz € (P,A)andc & (P,A),c € (L,A) and z & (L, A).

Corollary 2.5: Every soft strongly b* — T; space is soft strongly b* — T, space.

Proof. Suppose that Z be a soft strongly b* — T; space. Let z and ¢ be any two distinct points
in Z. Then there exists soft strongly b* —open sets (P, A) and (L, A) such that z € (P, A) and
c¢ (P,A),andc € (L,A)and z ¢ (L, A). Obviously then we have z € (P,A) and c ¢ (P,A),
orc € (L,A)and z ¢ (L,A). Hence Z is soft strongly b* — T, space.
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The following example shows that the converse of the above corollary need not be true in
general.

Example 2.6: LetZ= {Jl, Jo, J3, J4}, A= {el, 82} and T = {(D, X, (Pl, A), (Pz, A), (P3, A)}
where

(P1, 4) = {(e1, {J1, J2, I3}), (€2, {1, J2, Is})},

(PZ! A) = {(e1! {JZ! J3})! (ez, {‘JZI ‘J3})}l

(P3, 4) = {(e1, {J2}), (&2, {I21)}-

Then (Z, T, A) is a soft topological space over Z. Also, (Z, T, A) is a soft strongly
b* —T, space over Z which is not a soft strongly b* —T; space because J,, J; € Z but
there do not exist soft strongly b* —open sets (P, A) and (S, 4), such that J; € (P, A)
and J; & (P, A), and J; €(S, 4) and J; & (S, A).

Corollary 2.7: Every soft strongly b* — T; space is soft b — T; space.

Proof. Suppose Z is a soft b* — T; space. Let z and ¢ be two distinct points in Z. Then there
exists soft strongly b* —open sets (P,A) and (L, A) such that z € (P,A) and ¢ ¢ (P,A) and
c€(L,A)andz ¢ (L,A). By Theorem 1.14 (iii), (P, A) and (L, A) are soft b —open such that
z€(P,A)andc ¢ (P,A)andc € (L,A) and z & (L,A). Thus Z is soft b — T, space.

The following example shows that the converse of the Corollary 2.7 need not be true in
general.

Example 2.8: Let Z = {c,b}, A= {ej,e;}and T ={Z, 3, (P, A), (P, 4), (P, A)}

(P, A), (P,, A), (Ps, A) are soft sets over Z defined as follows:

(PliA) = { (el,Z), (82, {b})}

(PZJA) = { (91, {C}), (eZ'Z)}

(P3,A) = { (e1,{c}), (e2, {b}}.

Then, T defines a soft topology on Z. Also, (Z, T, A) is soft b-T; space, but it is not a soft
strongly b* — T; space.

Theorem 2.9: Every soft subspace of a soft strongly b* — T; space is soft strongly b* — T}
space.
Proof. It is same as the proof of Theorem 2.3.

Theorem 2.10: Every soft w — T; space is soft strongly b* — T; space.

Proof. Suppose that Z is a soft w — T, space. Let z and ¢ be two distinct points in Z. Then
there exists soft w —open sets (P,A) and (S, A) such that z € (P,A) but ¢ ¢ (P,A) and
c€(S,A)butzée(S,A). By Theorem 1.14 (iv), (P,A) and (S, A) are soft strongly b* —open
such that z € (P,A) but c ¢ (P,A) and c € (5,A) but z ¢ (S,A). Thus Z is soft strongly
b* — T, space.

The following example shows that the converse of the above Theorem need not be true in
general.

Example 2.11: Let Z = {c,b,c}, A={ej, e;}and T={Z, 0, (P,A)}
(P, A) are soft sets over Z defined as follows:

(P, A) = { (81, {C, b}), (92. {C: b})}
Then, T defines a soft topological space on Z. Also, (Z, T, A) is soft strongly b* — T, space,
but it is not a soft w — T; space.
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Theorem 2.12: A soft topological space (Z, T, A) is soft strongly b* — T; if and only if for
every z € Z,sSb*cl{z} = {z}.

Proof. Let (Z,T,A) is a soft b* — T, and z € Z. Then for each z # c, there exists a soft
strongly b* —open set (P,A) such that z € (P,A) but c & (P,A). This implies that ¢ ¢
sSb*cl{z}, for every c€Zandz #c, this {z} =sSb*cl{z}. Conversely, suppose
sSb*cl{z} = {z} for every z € Z. Let z ¢ be two disjoint points in Z, then z ¢ {c} =
sSb*cl{c} implies there exists a soft strongly b* —closed set (L, A) such that c € (L,A),z ¢
(L,A) implies (L,A)is a soft strongly b* —open set such that z € (L, A)° but c & (L, A)°.
Also, ¢ & {z} = sSb*cl{z} implies there exists a soft strongly b* —closed set (H, A) such that
z € (H,A),c & (H,A) which implies that (H, A)¢is a soft strongly b* —open set such that
c € (H,A) butz ¢ (H,A)¢. Then (Z, T, A) is soft strongly b* — T, space.

Definition 2.13: A soft topological space Z is said to be soft strongly b* — T, space if for
every pair of distinct points z and c in Z, there are disjoint soft strongly b* —open sets (P, A)
and (S, A) in Z containing z and c, respectively.

Corollary 2.14: (i) Every soft « — T, space is soft strongly b* — T, space.
(ii) Every soft strongly b* — T, space is soft b — T, space.

(iii) Every soft w — T, space is soft strongly b* — T, space.

Proof. Omitted.

Theorem 2.15: Every soft strongly b* — T, space is soft strongly b* — T; space.

Proof. Suppose that Z be a soft strongly b* — T, space. Let z and ¢ be any two distinct points
in Z. Then there exists two disjoint soft strongly b* —open sets (P, A) and (L, A) such that
z€ (P,A)and c € (L,A). Since (P,A) and (L, A) are disjoint, z € (P,A) and ¢ ¢ (P, A) and
c € (L,A)and z ¢ (L, A). Hence Z is soft strongly b* — T; space.

The following example shows that the converse of the Theorem 2.15 need not be true in
general.

Example 2.16: Let A any set of parameters and T is the soft co-finite topological space on the
set of integers numbers Z. The soft subset of (Z, Tcof,A) is soft strongly b* —open since it is
soft open set. Then for each z + c € Z, we have Z\ {c} and Z\ {z} are soft strongly
b* —open sets such that z € Z\{c} and c & Z\{c}; and c€ Z\{z}and z & Z\ {z}.
Therefore, (Z, Tcof,A) is soft strongly b* — T; space. However, there do not exist two

disjoint soft strongly b* —open sets except for the @ and Z soft sets. Hence, (Z, Tcor, A) is
not soft strongly b* — T, space.

Theorem 2.17: For a soft topological space (Z, T, A), the following are equivalent:

0] Z is a soft strongly b* — T, space;

(i) Let z € Z. then for each z # c there exists a soft strongly b* —open set (P, A) such that
z € (P,A)and c & sSb*cl(P, A);

(iii)For each z € Z,n {sSb*cl(P,A): (P,A) € sSb*0S(Z) and z € (P,A)} = {z}.

Proof.

()= (ii) Let Z is soft strongly b* — T, space. Then for each z # c there exists disjoint soft
strongly b* —open sets (P, A) and (S, A) such that z € (P,A) and ¢ € (S, A). Since (S,4) is
soft strongly b* —open, then (S, A)¢ is soft strongly b* —closed and (P,A) < (S,A)¢. This
implies that sSb*cl(P,A) < (S,A)¢. Since c ¢ (S,A) and ¢ & sSb*cl(P, A).
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(if) = (iii) If z # c there exists a soft strongly b* —open set (H, A) such that z € (H, A) and
c & sSb*cl(P,A). Therefore, c¢ &n {sSb*cl(H,A):(H,A) € sSb*0S(Z) andz € (H,A)}.
Therefore, N {sSb*cl(H,A): (H,A) € sSb*0S(Z)and z € (H,A)} = {z}.

(iii))=(i) Let z # c then ¢ ¢n {sSb*cl(P,A): (P,A) € sSb*0S(Z) and z € (P,A)}. This
implies that there exists a soft strongly b* —open set (P A) such that z € (P,A) and ¢ ¢
sSb*cl(P,A). Let (S,A) = (sSb*cl(P, A))C. Then (S,4) is soft strongly b* —open and
ce(S,A). Now  (P,A)N(S,A4) = (P,A)n (sSbcl(P,A))° € (P,A) n (P,A) = 0.
Therefore, Z is soft strongly b* — T, space.

Definition 2.18: Let (Z, T, A) be a soft topological space, (H, A) be a soft strongly b* —closed
setin Z and z € Z such that z ¢ (H,A). If there exist soft strongly b* —open sets
(P, A) and (S, A) such that z € (P,A), (HA) c(SA)and (P,A)N(S A =2.
Then (Z,T,A) is called a softstrongly b* — regular space.

The following example shows that every soft strongly b* —regular does not have to be soft
strongly b* —T; space.

Example 2.19: Let Z = {J;, J2, J3}, A = {e1, e.} and = = {0, Z, (P1, A), (P2, A)} where
(P1, 4) ={(e1, {31}), (&2, {I: 1}, (P2, A) = {(e1, {2, J3}), (e2,{J2, Is})}. Then (Z,7,4) is
a soft topological space over Z. Also, (Z, T, A) is a soft strongly b* —regular space over
Z which is not a soft strongly b* —T; space because J;,J; € Z but there do not exist
soft strongly b*-open sets (P, 4A) and (S, 4), such that J; €(P,4) and J, ¢ (P, A), and J;
€(S5,A) and J; € (S, A).

Definition 2.20: Let (Z, T, A) be a soft topological space over Z. Then (Z, T, A) is said to be
soft strongly b* —T3 space if it is soft strongly b* — regular space and soft strongly b* —T;
space.

Theorem 2.21: Every soft strongly b* — T; space is soft strongly b* — T, space.

Proof. Suppose that (Z, T,A) be a soft strongly b* — T; space. Let z,c € Z where z # c.
Since Z is a soft strongly b* — T5 space, hence {c} is soft strongly b* —closed and z & {c}.
Also, Z is soft strongly b* — regular. Hence there exists a soft strongly b* —open sets (P, A)
and (S,A) such that z € (P,A), {c} < (5,A) and (P,A) N (S,A) =@. Thus z € (P,A),c €
{c} € (S,A) and (P,A) n (S, A) = 0. Therefore, (Z, T, A) be a soft strongly b* — T, space.

Definition 2.22: Let (Z, T, A) be a soft topological space over Z, (P, A) and (S, A) be a soft
strongly b* —closed sets over Z such that (P, A)N(S, A) = @. If there exist soft strongly
b* —open sets (P, A) and (P2, A) such that (P, A)c(P1, A), (S, A)c(P2, A) and (P1, A)N(P2,
A) =@, then (Z, T, A) is called a soft strongly b* — normal space.

The following example show that every soft strongly b* — normal space does not have to be
both soft strongly b* — normal and soft strongly b* —T; space.

Example 2.23: Let Z = {J1, J, I3}, A = {eq,ex} and T = {0, Z, (P4, A), (P2, A), (Ps3, A)}
where

(PliA) = {(ell{Jl})l (621{‘]1})}1

(P2,4) = {(ex, {J2}) (e2,{J2}},

(P3, A) = {(e1, {J1, I2}), (€2, {J1, 21}
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Then (Z, T, A) is a soft topological space over Z. Moreover, (Z, T, A) is a soft strongly
b* —normal space over Z, but neither soft strongly b* —regular nor soft strongly b* —T;
space.

Definition 2.24: Let (Z, T, A) be a soft topological space over Z. Then (Z, T, A) is said to be a
soft strongly b* —T, space if it is soft strongly b* —normal and soft strongly b* —T; space.

Example 2.25: LetZ = {J;,/J,}, A = {ej,e;}and T = {0,Z, (P;,A), (P,,A)} where

(P1,4) = {(e1,{J1}), (e2, 1D}
(P2,4) = {(e1, {J2}), (e2, {21}
Then (Z, T, A) is a soft topological space over Z. Moreover, (Z, T, A) is a soft strongly

b* —T4-space over Z.

Theorem 2.26: Every soft strongly b* —T, space is soft strongly b* —T3. Space.

Proof. Suppose that Z be asoft b* —T, space. Since Z is also the soft strongly b* —T;
space, only soft strongly b* —regular is enough to show that space. Let (H,A) be a soft
strongly b* —closed set in Z and z ¢ (H,A). Since Z issoft strongly b* —T; space, {z} is
soft strongly b* — closed. Then (H,A) n{z} = @, and since Z is soft strongly b* —regular,
there exist soft strongly b* —open sets (P, A) and (P2, A) in Z such that {z}<(Pi, A) and
(H,A)c(P;, A) and (P1,A)N(P,,A) = @. Thus Z is soft strongly b* —regular, and so soft
strongly b* —Tj3 space.

Theorem 2.27: Let f:Z — D be a soft strongly b* —irresolute, injective map, if D is soft
strongly b* — T; space. Then Z is soft strongly b* — T, space.

Proof. Assume that D is soft strongly b* — T, space. Let z,c € D such that z # c. Then there
exists a pair of soft strongly b* —open sets (P, A), (H,A) in D such that f(z) € (P,A), f(c) €
(H,A) and f(z) & (H,A),f(c) & (P,A). Then ze€ f((P,A)),cef*((P,4)) and
cef2((HA4)z¢f((H A)). Since f is soft strongly b* —irresolute, Z is soft strongly
b* — T, space.

Theorem 2.28: Let f: Z — D be bijective. Then we have the following:

(i) If f is soft strongly b* —continuous and D is soft T; space. Then Z is soft strongly
b* — T, space.

(i) If f is soft strongly b* —open and Z is soft strongly b* — T, space. Then D is
soft strongly b* — T, space.

Proof. Let f: Z — D be bijective.

(i) Suppose f:Z — D is soft strongly b* —continuous and D is soft T; space. Let z;,z, € Z
with z; # z,. Since f is bijective, y; = f(z;) # f(z,) = y, for some y,,y, € D. Since D is
soft T, space, there exist soft open sets (P, A) and (S, A) such that y; € (P,A) buty, ¢ (P,A)
and y, € (S,4) but y, ¢ (S,4). Since f is bijective, z; = f~1(y;) € f1((P,4)) but

z,=f7 ) e ((P,A) and z=fT() €fN((S,A) but oz =f"(y)¢€
£1((S, 4)). Since f is soft strongly b* —continuous, f~*((P,4)) and f~1((S,A)) are soft
strongly b* —open sets in Z. it follows that Z is a soft strongly b* — T; space.

(i)  Suppose f is a soft strongly b* —open and Z is soft strongly b* — T; space. Let y; #
y2 € D. Since f is bijective, there exist z;, z, in Z, such that f(z;) = y, and f(z,) = y, with
z, # z,. Since Z is soft strongly b* — T, space, there exist soft b* —open sets (P, A) and
(S, A) such that z; € (P,A) but z, € (P,A) and z, € (S,A) but z; & (S,A). Since f is soft
strongly b* —open. f((P,4)) and £((S,A)) are soft strongly b* —open in D such that,
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y1 = f(z1) € f((P,4)) and y, = f(z,) € f((S,4)). Again since f is bijective, y, =
f(z) ¢ f((P,A) and y; = f(z,) € f((S,A)). Thus D is a soft strongly b* — T} space.

Theorem 2.29: Let f: Z — D be bijective. Then we have the following:

(i) If f is soft strongly b* —open and Z is soft T, space. Then D is soft strongly b* — T,
space.

(i) If f is soft strongly b* —continuous and D is soft T, space. Then Z is soft strongly
b* — T, space.

Proof. Let f: Z — D be bijection.

(i)  Suppose f is soft strongly b* —open and Z is soft T, space. Let ¢; # ¢, € D. Since f is
a bijection, there exist z,, z, in Z, such that f(z;) = ¢; and f(z,) = ¢, with z; # z,. Since Z
is soft T, space, there exist disjoint soft open sets (H,A) and (M, A) in Z such that z, €
(H,4) and z, € (M, A). Since f is soft strongly b* —open. f((H,A)) and f((M, A)) are soft
strongly b* —open in D such that ¢, = f(z,) € f((H,4)) and ¢, = f(z,) € f((M,A)).
Again since f is bijection, f((H,A)) and f((M,A)) are disjoint in D, D is soft strongly
b* — T, space.

(i) Suppose f:Z — D is soft strongly b* —continuous and D is soft T, space. Let z;,z, € Z
with z; # z,. Let ¢; = f(z;) and ¢, = f(z,). Since f is one -one, ¢; # ¢, € D. Since D is
soft T, space, there exist disjoint soft open sets (H,A) and (M,A) containing ¢; and c,
respectively. Since f is soft strongly b* —continuous bijective, f~*((H,4)) and f~1((M, 4))
are disjoint soft strongly b* —open sets containing z, and z, respectively. Thus Z is soft
strongly b* — T, space.

Theorem 2.30: Let f:Z — D be bijective, soft strongly b* —irresolute map and Z is soft
strongly b* — T, space. Then (Z, T,, A) is soft strongly b* — T, space.

Proof. Suppose f: (Z,T,A) = (D, T,, A) is bijective. And f is soft strongly b* —irresolute,
and (D,T,,A) is soft strongly b* — T, space. Let z,z, € Z with z; # z,. Since f is
bijective, ¢; = f(z,) # f(z,) = ¢, for some c¢,,c, € D. Since (D, T,,A) is soft strongly
b* — T, space, there exist disjoint soft strongly b* —open sets (H,A) and (L, A) such that
¢, € (H,A) and ¢, € (L, A). Again since f is bijective, z; = f~1(c;) € f~1((H,4)) but
7, = fY(cy) € f1((L,A)). Since f is soft strongly b* —irresolute, f~*((H,4)) and
f‘l((L,A)) are soft strongly b* —open sets in (Z,T,,A). Also, f is bijective, (H,A) N
(L,A) = @ implies that f~1((H,A)) n (L, A) = fFY(H AN (L A)=f10) =0.
It follows that (Z, T, A) is soft strongly b* — T, space.

Theorem 2.31: If f:Z — D is soft continuous, soft strongly b* —closed map from soft
normal space Z onto a space D, then D is a soft normal.

Proof. Let (S, A) and (M, A) be a disjoint soft closed set of D. Then f~1(S,A), f (M, A) are
disjoint soft closed sets of Z. since Z is normal, there are disjoint soft open sets (N, A), (P, A)
in Z such that f~1(S,4) ¢ (N,A) and f~1(M,A) c (P,A). Since f is soft strongly
b* —closed, there are soft open sets (G,A), (W, A) in D such that (5,4) c (G,A),(P,A) c
(W,A) and f71(G,A) c (N,A) and f~1(W,A) c (P,A). Since (N, A),(P,A) are disjoint,
int(G, A), int(W, A) are disjoint soft open sets. Since (G, A) is soft strongly b* —open, (S, A)
is  soft closed and  (S,4) < (G,A). (S A) ccl(int((G,A).  Similarly,
(M, A) < cl(int((W,A)). Hence, D is a soft normal.

Theorem 2.32: If f:Z — D is a soft open, soft strongly b* —closed surjection map, soft
continuous, where Z is soft regular then D is a soft regular.
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Proof. Let (H, A) be a soft open set of D and ¢ € (H, A). Since f is surjection there exists a
point z € Z such that f(z) = c. Since Z is soft regular and f is soft continuous, there is a soft
open set (S,A) in Z such that z € (S,A) c cl(S,A) c f~1(H,A). Here c € f(S5,A) c
f(cl(S, A)) c (H, A). Since f is a soft strongly b* —closed set contained in the soft open set

(H,A). By hypothesis, cl(f(cl(5,A))) =f(cl(S,4)) and cl(f((54)))=
cl (f(cl(S,A))). Therefore, ¢ € £((S,4)) c cl (f((S,A))) c (H,4) and £((S,A)) is a soft

open, since f is a soft open. Hence, D is a soft regular.

3. Conclusions

The separation axioms are various conditions that are sometimes imposed upon topological
spaces which can be described in terms of the various types of separated sets. In the paper, we
introduce the notion of new class of separation axiom is called soft strongly b* —separation
axiom. We study the properties of the soft strongly b* — regular and soft strongly b* —
normal spaces. Also, some of the properties and relationships with other types of soft
separation axiom are studied.
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